Electron micrographs of sections of dividing cells of bacteria have been (lescribed in several papers. In one report, Chapman and Hillier (1953) described the formation in Bacillus cereus of a transverse cell wall by the centripetal growth of a ring of cell wall material. No cytoplasmic mem- brane was observed in these cells. In another report, Chapman (1959b) described the formation in an unidentified bacterium of a transverse cytoplasmic membrane septum by the centripetal growth of a ring of cytoplasmic membrane material. This membrane septation was followed by the deposition, in a centripetal direction, of cell wall material. In each of these reports, the actual separation of the daughter cells was seen to follow the partitioning of the cytoplasm by a wall or membrane laid down at right angles to the long axis of the cell. Division of the daughter cells occurred by a similar partitioning of the cytoplasm and, where chain formation existed, the partitions always were parallel to one another and at right angles to the long axis of the initial cell.
It is obvious that cellular division in a species which forms clumps or groups of cells must occur by a somewhat different process. It is the purpose of this report to describe the cellular division process in Sarcina lutea, a species which forms small groups of cells on division.
MATERIALS AND METHODS
Cells from a 48 hr, aerated culture of S. lutea were fixed for 12 hr at room temperature in a 1 per cent OS04 solution buffered at pH 9.0 with acetate-Veronal. (The exact composition of this fixing fluid is given in an earlier paper (Chapman, 1959a) .) Following fixation, the cells were washed in a fluid consisting of the fixing solution minus the OS04, dehydrated by passage through a graded ethyl alcohol series, and were finally embedded in no. 1 gelatin capsules in a mixture of 3 Health Service. parts normal butyl methacrylate to 2 parts ethyl methacrylate polymerized at 70 C in the presence of 1.5 per cent Luperco CDB (2,4-dichlorobenzoyl peroxide compound with dibutyl phthalate). Ultrathin sections were cut with a Servall PorterBlum ultramicrotome, using glass knives prepared in the laboratory. The sections were floated from the knife edge onto the surface of 40 per cent acetone in a collecting trough mounted behind the knife edge and were removed from this surface on 200 mesh copper screens on which a thin collodion film had been mounted. Although 8 different fixing schedules were tried, the contrast differences among the various cellular structures were uniformly so low that the cells were stained by floating the section-covered copper grids, section side down, on the surface of a saturated solution of uranyl acetate for 1 hr, as described by WVatson (1958) . An appreciable increase in contrast between cell wall and cytoplasm resulted from this treatment. The sections were examined in an RCA EMU-2D electron microscope which had been fitted with a 0.015 inch externally centerable (Canalco) condenser aperture and a 50 ,u aperture in the standard objective pole piece.
RESULTS AND DISCUSSION Bradfield (1956) figure 6 and the asynchrony of the division in the two cells in figure 7. (Chapman and Hillier, 1953) , whereas the latter situation occurs in the unidentified bacterium (Chapman, 1959b) . The possibility of such an intermediate status is suggested by the fact that an attempt to separate the bounding structure into component parts by making the fixing medium hypertonic was unsuccessful. Furthermore, the increased density frequently observed at the inner surface of the cell wall, particularly during the centripetal growth phases, indicates a regional difference in the composition of the wall material or in the arrangement of the structural units which constitute the wall. It might also be said that the inner surface of the wall assumes a more active role in the septation process. The difficulty in obtaining excellent preservation of these cells makes it presently impossible to determine definitely the nature of the structure bounding these cells. All that can be said confidently is that if a cytoplasmic membrane does exist, it is intimately associated with the cell wall. Further work is in progress which it is hoped will elucidate this matter for the solution to the problem holds both evolutionary and morphologic significance. For the sake of simplicity, the term "cell wall" will be used to designate the structure bounding these cells.
In figures 3 and 4, the septation of the cytoplasm has been completed. It should be noted that no structures resembling the peripheral bodies (Chapman and Hillier, 1953) , associated with the formation of a cross wall in B. cereus, were observed in S. lutea. Occasionally, as in figure 12 , one does observe a cytoplasmic inclusion (I) in these cells. Such inclusions have no particular association with the centripetally growing cell wall.
The nuclear material in S. lutea is similar in appearance to that in other bacteria which receive comparable preparative treatment. The low density areas, sometimes containing dense rods or strands of material, are represented in nearly all of the cells. (Their absence from the two lower cells in figure 9 is due to the superficial section plane.) These nuclear areas may appear elongated (figure 14, several cells) or nearly circular (figure 12). In the cells indicated by the arrows in figure 14 , the nuclear material is elongated, with a central constriction, suggesting the amitotic division picture (Bradfield, 1954; Chapman and Hillier, 1953; Chapman, 1959a, b) .
The fact that the nuclear areas of sectioned bacteria may appear of low density, with a finely filamentous content, or of very low density, with dense rods or threads of material included, suggests that one of these alternative forms is an artifact (Kellenberger et al., 1958) or that a functional significance is to be attributed to each form (Giesbrecht and Piekarski, 1958) . Much work remains before definitive statements can be made concerning the nature of the bacterial nucleus. Figure 5 represents the earliest detectable stage of the second division. Figure 6 shows a pair of cells in which the second division has progressed about equally far in each cell. In figure 7 , the second division of one cell of the pair has progressed to an appreciable degree although the other cell has apparently not yet begun to form the cross wall for the second division. In figure 8 , the lower cell has just completed the second division while the upper cell would seem (from the elongate state of its nuclear material) to be just preparing for that division. In figure 9 , the upper cell is now well on the way toward completion of its second division while the lower cell has completed that division. Figure 10 represents the 4 cell stage or completion of the second division by the two cells which resulted from the first division. In figure 11 , the cell at the upper right has begun the fourth division. Figure 14 illustrates this condition. The more usual situation is represented in figure 11 
